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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
A28 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154
REPLY TO

ATTENTION OF

NEDED AUG 24 1879

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding to you a copy of the Willimantic Reservoir Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Won~Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Conmecticut.
In addition, a copy of the report has also been furnished the owner,
City of Willimantic, Willimantic, Connecticut.

Copies of this report will de made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this Opportuniﬁy to thank you and the Department of
Environmental Protection for your cooperation in carrying out this

program.

Sincerely yours,

Incl M SCHEIDER

As stated Cclonel, Corps of Engineers
Division Engineer
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THAMES RIVER BASIN

MANSFIELD - WINDHAM, CONNECTICUT

WILLIMANTIC RESERVOIR DAM

CT 00198

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM



NATIONAL DAM INSPECTION PROGRAM

PHASE I - INSPECTION REPORT

Identification No.: CT 00198

Name of Dam: Willimantic Reservoir Dam

County and State: Tolland and Windham County,

‘; City: Willimantic

Connecticut

Stream: Natchaug River

Date of Inspection: 17 April, 1979

BRIEF ASSESSMENT -

Willimantic Reservoir Dam is a stone masonry and concrete gravity
dam with a full crest spillway constructed about 1885. The dam has
a maximum height of 29 feet and is approximately 491 feet in length.
The stone masonry and concrete spillway has a total crest length of
about 491.0 feet and is divided into two distinct sections that have
a difference in elevation of 1.2 feet. ‘A water pumping statiom is
located at the right abutment and contains low-head raw water pumps
and a high«head vertical turbine pump for pumping treated water to
the Willimantic water distribution system.

- g% Due to its age, Willimantic Reservoir Dam was neither designed nor
e T constructed by present state-of-the~art procedures. Based upon the
: visual inspection at the site and the lack of engineering, opera-
. {: tional and maintenance data, there are areas of concern which must
ik be corrected to assure the long-term performance of this dam. The

dam is considered to be in GOOD condition. Deficiencies include
indication of overtopping potential, limited discharge capacity of
the spillway and outlet works, inoperable low level outlet through.
the spillway, and spalling of the downstream face of the left sec-
tion of the spillway.

This dam is classified as INTERMEDIATE in size and a HIGH hazard
structure in accordance with the recommended guidelines established .
by the Corps of Engineers.
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The test flood outflow for Willmantic Reserveoir Dam is equal to
106,000 CFS (635 CSM) when Mansfield Hollow Reservoir upstream is
full and 89,000 CFS (533 CSM) when it is empty. With Mansfield
Hollow Reservoir full, the PMF will produce overtopping at Williman-
tic by 8.6 feet and empty by 6.7 feet. For the purposes of this
study, Mansfield Hollow Reservoir was considered empty for the one-
half PMF event and no overtopping would result at Willimantic. The
maximum spillway discharge at Willimantic Reservoir Dam is equal to
38,125 {Fs.

It is recommended that the Owner engage the services of an engineer
experienced in the design of dams to accomplish the following:
evaluate and develop a plan of restoration and rehabilitation of the
low-level outlet through the spillway, evaluate the impact of the
test flood on the existing facilities and conduct further hydrologi-
cal studies for spillway adequacy and for repairing the concrete
facing of the spillway.

Recommendations and remediazl measures listed abeve and detailed in
Section 7 should be implemented by the Owner within two years after
receipt of this Phase I Imspection Report.

7M

Richard W. Long, PQE/
Vice President
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This Phase I Inspection Report on Willimantic Reservoir Dam

has been reviewed by the undersigned Review Board members.  In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

ngineering bivision

7. e

JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division

e

v

w_sﬁ M 4 /e\(72/f"@'j\4

CARNEY M/ TERZIAN, CHAIRMAN
Chief, Structural Section
Design Branch

Engineering Division

APPROVAL RECOMMENDED:

’S;EZ'Qsh_ﬂdﬁi ;igédfqﬁftd’
JOE B. FRYAR !

Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, DC 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human
life or to property. The assessment of the general condition of the dam
is based upon available data and visual inspections. Detailed investiga~
tion, and analyses involving topographic mapping, subsurface investiga-
tions, testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and comstantly changing internmal and external conditioms, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. OQOnly through continued care and inspection
can there be any opportunity to detect unsafe conditions.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test Flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonable possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should not
be interpreted as necessarily posing a highly inadequate condition. The
test flood provides a measure of relative spillway capacity and serves as
an aide in determining the need for more detailed hydrologic and hydrau-
lic studies, considering the size of the dam, its general condition and
the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I « INSPECTION REPORT
NAME OF DAM: WILLIMANTIC RESERVOIR DAM
SECTION 1

PROJECT INFORMATION

1.1 General

a.

Authority. Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army through the Corps of Engineers to initi-
ate a national program of dam inspection throughout the United
States. The New England Division of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the New England Region. C-E Maguire, Inc., has
been retained by the New England Division to inspect and report
on selected dams in the State of Connecticut. Authorization
and notice to proceed was issued to C-E Maguire, Inc., under a
letter from Ralph T. Garver, Colorel, Corps of Engineers.
Contract Ne. DACW33-79-C-0015 has been assigned by the Corps of
Engineers for this work.

Purpose.
1. Perform technical inspection and evaluation of non-Federal

dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

2. Encourage and assist the States to initiate quickly effec-
tive dam safety programs for non-Federal dams.

3. To update, verify and complete the National Inventory of
Dams.

1.2 Description of the Project

a.

Location. Willimantic Reservoir Dam is located in the Town of
Mansfield, Tolland County, and the Town of Windham, Windham
County, Connecticut. Coordinates of the dam are about 41°
44.4'N Latitude and 72° 11.7'W Longitude. (See Plate No. 1).
The dam impounds water from the Natchaug River which drains a
167 square mile waterste’ of rolling terrain. The reservoir
has a total surface si:s of 115 acres. The impoundment is
aligned in a generally north-south axis, with the dam located
at the southern extremity.



-
kg

BT

ARSI EE

Description of Dam and Appurtenances. The Willimantic Reser-

voir Dam is approximately 490 feet in length and is a concrete
and stone masonry gravity structure. The dam spillway has two
distinct crest elevations and is constructed of stone masonry

with a concrete facing. There is a low-level outlet structure
through the spillway which is inoperable at this time.

A water pumping station and headrace is located at the right
abutment. The headrace directs water to two intake structures:
a raw water intake for the Willimantic Water Treatment Plant
and an intake for a high-head vertical turbine pump which pumps
treated water to the City's water supply system.

Size Classification. Impoundment capacity calculated for the
dam is 1670 Ac.-Ft. with a height of 29.0 feet. This impound-
ment capacity warrants classification as INTERMEDIATE

Hazard Classification. The dam is classified as/
structure because failure could cause the loss ¢ and
extreme property damage. Estimated damages include homes ),
commercial properties (3) U.S. Route 6, Conrail RR, Willimantic
water supply system, utilities (telephone and power adjacent to
the damaged roads) and wide spread flooding. The estimated
water depth due to the possible dam failure discharge of 50311
CFS may be in the range of 19.0 feet *. See Appendix D for
calculations.

. Ownership. ' The Willimantic Reservoir Dam is owned by the City

of Willimantic, Connecticut.
Operator. Operating personnel are uader the direction of:

Mr. Homer B. Roy
Superintendent of Water
Willimantic Water Department
Box 257

Willimantic, CT 06226
203/456-2217

Purpose of Dam. The Willimantic Reservoir Dam impounds water
from the Natchaug River for the water supply system for the
City of Willimapntic. The average demand for water from the
reservoir is 2.5 MGD.

Design and Construction History. The dam was reportedly con-

structed in 1885 and was subsequently renovated in 1918, 1936,

1938 and 1955. A photograph taken during the origimal con-
tyuction is included in Appendix B. The renovations completed
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in 1918 apparently consisted of repairs to the crest and the
placing of a concrete facing on the crest and downstream face
of the spillway. The concrete facing on the spillway was
renovated in 1933. The dam was also repaired in 1938 and again
in 1955 after hurricane floods caused partial failures of the
dam. Plans for the renovations of 1918 and 1933 are included
in Appendix B. No construction records or plans are available
for the repairs carried out in 1938 and 1955.

Normal Operating Procedures. Willimantic Reservoir is operated
as part of the water supply system for the City of Willimantic,
Connecticut. Ir addition to supplying potable water to the
City, water is drawn from the reservoir to power the vertical
turbine pump which serves as the high-head water supply pump
for Willimantic. Water for both purposes is drawn on demand.

1.3 Pertinent Data

a.

Drainage Area. Willimantic Reservoir is located in Windham
County in northeastern Comnecticut. The basin is generally
rectangular in shape with a length of approximately 9 miles, a
width of 12 miles, and a total drainage area of 167.0 square
miles (See Drainage Basin Map in Appendix D). The topography
is generally hilly with elevations ranging from a high of 1200
feet to 182 feet at the spililway crest. Basin slopes are flat
to moderate having slopes of 0.01 feet/foot to 0.02 feet/foot.
The average time of concentration for the entire drainage basin
is estimated to be 15 to 20 hours.

Due to the relatively large size of the watershed and the
concentration time, it is improbable that all surface runcff
will peak at the reservoir simultaneously during a high in-
tensity rainfall event. In addition, the large upstream stor-
age areas in the watershed tend to dampen and delay the peak of
the surface runoff. Mansfield Hollow Dam, a flood control
structure operated by Corps of Engineers is located just up-
stream of this dam and has a significant impact om the flows
over this facility.

Discharge at Dam Site. There are no discharge records avail-
able for this dam, however, discharge records are available
from the U.S. Geological Survey Gaging Station located 1.9
miles downstream which are applicable to the dam site because
of its close proximity. Listed below are calculated discharge
data for the spillway and outlet works:
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1. Outlet Works:
To Natchaug Rivexr - One 4-ft. wide by
4-ft. high rectangular.
gate.

2. Maximum Known Flood at Dam Site -
14,200 CFS-March 24, 1936
32,000 CFS-September 21, 1938
{(May havé been affected some-
what by upstream dam failure)

3. Overflow spillway capacity @ top of Dam - 38125
CFS at Elevation 187.29.

4. QOverflow spillway capacity at "Test Flood Level® -
105,500 CFS at Elevation 197.9.

5. Gated outlet capacity at normal pool level -
360 CFS at Elevation 181.27 (spillway crest).

6. . Gated outlet capacity at maximum pool levei -
425 CFS at Elevation 189.27.

7. Total project capacity at "Top of Dam" -
38550 CFS @ Elevation 189.27.

8. Gated outlet capacity at test flood level -
500 CFS at Elevation 197.9.

8. Total project discharge at "Test Flood Level -
106,000 CFS @ Elevation 197.9.

Elevations {Feet above National Geodetic Vertical Datum, NGVD)

1. Streambed at centerline of dam - Upstream -
not observable
Downstream - 159.0

2. Maximum Tailwater Upstream and down-
stream elevations in
1938 were 191.9 and
180.7 respectively.

3. Upstream Inlet Invert 159.5

4. Recreation Pool N/A
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5. Full Flood Control Pool N/A
6. Spillway Crest 181.27 for 269.9
feet length

182.47 for 221.4
feet length

7. Top of Dam 189.27
8. Test Flood 197.9

Reservoir Length (in Feet)

1. Maximum Pool 5,000
2. Recreation Pool N/A
3. Flood Control Pool N/A

Storage {Ac-Ft.)

1. Recreation Pool N/A

- 2. Flood Control Pool N/A
3. Test Flood Pool 2,659
4. Spillway Crest Pool 750
5. Top of Dam (El. 158.0) 1,670

6. Net storage between top of dam (EL. 189.27) and spillway
crest is 920 Ac.-Ft. and represents (.10 inches of runoff
from the drainage area of 167.0 square miles.

7. Each foot of surcharge storage above spillway crest
to top of dam eqguals 0.012 inches of runoff from
the drainage area of 167.0 square miles.

Reservoir Surface (Acres)

1. Top of Dam . 115

2. Test Floqd Pool _ 115

3. Flood Control Pool N/A
5



4. Recreation Pool N/A

5. Spillway Crest ' 115

Type Stone masonry and Concrete
gravity dam

Length 491.3 feet
3. Height (main embankment) 29 feet maximum

4. Top Width (main embankment) 10 feet

™ e ey — —
E\) [ ol

5. - Side Slopes | N/A

6. Zoning N/A
.( : ' 7. Impervious Co;e N/A
& 8. Cutoff o N/A
f; f’ - 9, Grout Curtain N/A
: 10. Other -
;% !3 h. Diversion and Regulating Tunnel N/A

i. Spillway

~ I
- gﬂ 1. Type Overflow, broad crest,
éf _ ogee type.
: [; 2. Length of Weir 491.3 feet
3. Crest Elevation 181.27 for 269.9 ft.
- t: 182.47 for 221.4 ft.
? 7 4. Gates _ None
i g 5. U/S Channel Natural bed
" % 6. D/S Channel ' Natural bed

j+ Regulating Qutlet

‘,--_,q;

Refer to paragraph 1.2b
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"Description of Dam and
Appurtenances" for description
of outlet works.

1. Downstream invert

2. Size

3. Control mechanism

4, Other

bt

159.0

One-4 ft. wide
by 4 ft. high
rectangular
stone masonry
opening.

Manunally operated
vertical 1lift gear
mechanism, under
water

Outlet from High-head
vertical turbipe pump -
Dutlet is separated from
the main channel by stone
masonry dividing wall.
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2.1

2.2

2.3

2.4

SECTION 2
ENGINEERING DATA

Design. The following documents which contain the principal infor-
mation available for this dam and its appurtenances were reviewed in
the preparation of this report.

Drawings

1. Sketch of Proposed Repairs to Natchaug Dam (Willimantic Reser-
voir Dam), Willimantic, Comnecticut, September 10, 1918, by
Aberthaw Comstruction Company.

2. Natchaug River Dam (Willimantic Reservoir Dam), Willimantic,
Connecticut, June, 1936 (3 sheets), Chandler and Palmer, Con-
sulting Engineers.

3. Natchaug Dam (Willimantic Reservoir Dam) Willimantic Water
Works, J.T. Fanning, C.E.

Construction. No record of comstruction or subsequent repairs is
available for this dam. It is assumed that the above referenced

~drawings illustrate the "as built" condition. A photograph taken

during the original construction of the dam is included in Appendix
B . . .

Operation. No operation records of this facility are maintained.
Evaluation |
a. Availability. The information noted above for this facility is

available from the files of the office of the City Engineer,
Willimantic, Connecticut.

b. Adequacy. The lack of in-depth engineering data did not allow
for a definitive review. Therefore, the adequacy of this dam
could not be assessed from the standpoint of reviewing design
and construction data, but is based primarily on wisual inspec=~
tions, past performance and sound engineering judgment.

c. Validitz; The validity of the limited data must be verified.
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SECTION 3

'VISUAL INSPECTION

Findings

a.

General. Based on visual inspection, history and general
appearance, the Willimantic Reservoir Dam and appurtenances are
judged to be in GOOD condition.

There are large amounts of brush and small trees piled in the
downstream channel which would restrict flow.

The downstream face of the left section of the spiilway is
badly spalled.

Reference stationing is indicated on the photo index sheet in
Appendix C.

Dam. The dam is a stone masonry and concrete gravity struc-
ture. The spillway constitutes the entire length of the dam.
No construction drawings are available, nor are the details of
design and subsequent repair known.

Spillway

The full crest spillway is divided into two sections with the
right section having a lower elevation than the left section,
as shown in Photos C-~1 and C-2. The right section of the
spillway was overflowing at the time of imspection.

A small pool of water was obsexrved at the downstream toe of the
left spillway section. It is unclear whether.this water is
from seepage below the dam or run-off from the left abutment
area. An area of spalled concrete was noted on the downstream
face of the left spillway sectionm, as noted in Photo C-5.

Slope erosion has occurred adjacent to the left spillway train-
ing wall.

The right training wall is stone masonry with mortared joints
and in good condition. The left training wall appears to be
concrete and is also in good condition.

The downstream channel, shown in Photo C-2, appears to be in
generally good condition. The left side of the downstream
channel appears to have been recently cleared of vegetation as
shown in Photo C-2. A pile of cut stone blocks was noted at
the downstream toe of the left spillway section. :
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Appurtenant Structures. The appurtenant structures for this
dam are the low-level spillway outlet works and the water
pumping station located at the right abutment.

1. OQutlet Works. The outlet works is located at the spill-
way, and is reported to be a 4 foot by 4 foot rectangular
opening with a vertical 1lift gate mechanism. The lift
mechanism is under water at the upstream side of the
spillway and reportedly has not been operated in over ten
years. The outlet and gate mechanisms were not visible at
the time of inspection.

2. Water Pumping Station. The water pumping station is
located at the right abutment of the dam and has a head-
race structure which directs water to two intakes: A raw
water intake to supply water to the water treatment plant,
and an intake to a high-head vertical turbine pump which
-pumps treated water to the Willimantic water distribution
system. A tailrace from the turbine pump is located on
the downstream side of the pumping station and is sepa-
rated from the main channel by a stone masonry dividing
wall as shown in Photos C-3 and C-4. Both the headrace
and tailrace training walls appear to be in good condi-
tion. There is some spalling of the gunite facing of the
headrace training wall.

Reservoir Area. No specific detrimental features in the reser-
voir area were cbserved during the visual inspection. The
slopes of the watershed are well-covered with growth to pre-
clude sloughing of shoreline material.

Downstream Channel. The downstream channel for the Willimantic
Reservoir Dam is the Natchaug River. Directly below the spill-
way, the chamnel is a natural channel as shown in photo C-4.
There is brush piled in the left side of the channel immedi-
ately downstream of the spillway as shown in photos C-1 and
c-2.

Evaluation. Based on the visual inspection, the dam appears to be
in good condition, with several areas that require attention.

The downstream face of the left‘spillway section is badly spalled
and should be rehabilitated.

The source of the pool of water noted downstream of the left spill~
way section should be investigated and monitored for changes in
quastity,

10
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The brush in the left section downstream channel should be removed
to improve the flow characteristics of the channel.

The low-level outlet through the spillway should be rehabilited to
provide a means for lowering the level of the reservoir more rapidly
in the event of an emergency. The gate lift mechanism for the
outlet should be made easily accessible by maintenance personnel.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The Willimantic Reservoir is a surface water storage
facility for the Willimantic Water Department. The reservoir is
operated as the main source of water for the City of Willimantic,
Connecticut and water is withdrawn on demand at an average rate of
2.5 MGD. No other regulation of the pool level occurs.

4.2 Maintenance of Dam. No program of regularly scheduled maintenance
exists for this dam. '

4.3 Maintenance of Operating Facilities. Maintenance of the pumping
station and equipment is performed as required.

4.4 Description of Any Warning System in Effect. Emergency action
and/or warning would be coordinated through Mr. Homer B. Roy, the
_ Superintendent of the Willimantic Water Department.

There are no formal emergency operation plans in effect for lowering
the pond level in anticipation of severe storms. Momitoring of the
approach of intense storm activity is normally through the U. S.
Weather Service, or local weather forecasts.

4.5 Evaluation. Regular operational or maintenance procedures for this
g; dam and its appurtenances have not been developed or implemented.
3 The gate mechanism has not received any maintenance and should be
rehabilitated and maintained.
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Ewvaluation of Features

a.

General. Willimantic Reservoir Dam is located on the Natchaug
River 1.25 miles downstream of the federally owned (Corps of
Engineers) Mansfield Hollow Flood Control Dam. There is a
U.S.G.S. stream gaging station on the Natchaug River located
1.9 miles downstream from the Willimantic Reserveoir Dam. The
Willimantic Reservoir dam has a spillway length of 491 feet and
a surcharge height of 8.0 feet between the top of the dam and

" the spillway crest. The total length of the dam is about 491

feet. The reservoir has a total storage capacity of 750 Ac-ft.
at spillway crest elevation 181.27 and can accommodate 0.085
inches of runoff from a drainage area of 167 square miles.
Every foot of depth in the reservoir above spillway crest to
top of dam can accommodate 115 Ac-Ft. of volume equivalent to
0.012 inches of runoff.

The spillway length of 490 feet comprises 100 percent of the
total length of the dam which makes it a run of river type of
facility.

Since the total available surcharge storage is 920 Ac-Ft. which
is equivalent to 0.10 inches of runoff, this dam is considered
a small storage facility. The maximum spillway capacity of
38,125 CFS, is equivalent to 36 percent of the 'test flood",
outflow of full PMF with Mansfield Hollow Dam full.

The dam is not overtopped until the outflow of 38,550 CFS (230
CSM) is exceeded. When this occurs, approximately 99 percent
of the additional inflow to the reservoir becomes outflow, due
to the extremely small available surcharge storage.

Design Data. Specific design data which is available for the
Mansfieid Hollow Dam is applicable to Willimantic Reservoir dam
because of its close proximity. The design data for Mansfield
Hollow Dam is included in Appendix D. Existing design informa-
tion and information from U.S.G.S Topographic Maps (Scale 1" =
2000') were utilized to develop hydrologic parameters such as
drainage area, reservoir surface area, basin slopes, time of
concentration and other runoff characteristics. Elevation -
storage relationships for the reservoir were approximated.
Surcharge storage was computed assuming that the surface area
remained constant above the spillway crest. Some of the per-
tinent hydraulic design data was obtained and/or confirmed by
actnal field measurements at the time of the field inspection.

13
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Experience Data. Flooding caused by hurricanes reportedly
caused partial failures of the dam in 1938 and again in 1955.
The dam was rebuilt after both floods, however, no record of
discharges has been kept at the dam site. Discharges have been
recorded at the U.S. Geological Survey Gaging Station, Number
01122000, 1.9 miles downstream at Willimantic, since October
1930. The two highest recorded discharges at the gage are
listed in Section 1.3, Pertinent Data, of this report. Since
March 1952, the flow at the dam site has been regulated by
releases from Mansfield Hollow Dam. Records of stages and
discharges at Mansfield Hollow Dam are available from the U.S.
Army Corps of Engineers in Waltham, Massachusetts. Because of
their close proximity, discharge data from the U.S. Geologic
Survey Gaging Station and Mansfield Hollow Dam are applicable
to the dam site.

Willimantic Reservoir Dam was classified as INTERMEDIATE in
size, having a storage capacity of 1670 Ac-ft. at the top of
the dam. The height of the dam is 29 feet. To determine the
hazard classification for this dam, the impact of its failure
at maximum pool {top of dam) was assessed. As a result of this
analysis, Willimantic Reservoir Dam is classified as a HIGH
hazard structure as detailed in Appendix D.

The "Test Flood" and other floods of lesser magnitude, were
developed for comparison purposes only. These were developed
based on the "Analysis of Design ~ Thames River Flood Control
Project ~Mansfield Hollow Dam, Natchaug River, Connecticut",
November, 1944, prepared by the U.S. Army Corps of Engineers.
The hydrologic data contained in that report is applicable
because of the close proximity of Mansfield Hollow Dam to the
Willimantic Reservoir Dam. Mansfield Hollow Dam has a drainage
area of 159 square miles as compared to 167 sq. mi. for the
Willimantic Reservoir Dam.

For outflow values, routing procedures and dam failure profiles
wvere computed in accordance with the guidelines developed by
the Corps of Engineers. Professional judgment was used in
arriving at final values as detailed in this report, which are
approximate only, and are not a substitute for actual detailed
analysis. '

Visual Observations.

1. The  concrete on the downstream face of the left section of
the spillway is badly spalled.

14
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2. There are large amounts of brush and small trees piled
downstream of the left section of the spillway which could
create debris blockage problems downstream.

3. Some spalling of the gunite facing of the walls of the
headrace to the vertical lift turbine has occurred.

Test Flood Analysis. Recommended guidelines for the Safety
Inspection of Dams by the Corps of Engineers were used for the
selection of the "Test Flood". This dam is classified as a
HIGH hazard structure and INTERMEDIATE in size. Guidelines
indicate the full P.M.F. should be used as the test flood for
this classification. The Willimantic Reservoir Dam watershed
has a total drainage area of 167 square miles, 16.7 square
miles, or 10 percent, is swampy or covered by storage ponds.
The average basin slope is moderate and equal to 0.015, and for
this analysis the watershed was considered to be flat to roll-
ing. A "test flood" equal to the full PMF was adopted as 635
C8M, or 106,000 CFS for a drainage area of 167 square miles. A
computed- outflow value of 106,000 CFS from Mansfield Hollow Dam
was adopted as outflow for the Willimantic Reservoir Dam be-
cause of the close proximity and the insignificant storage
available at Willimantic Reservoir, Additional design data is
as follows:

Mansfield Hollow Reservoir Dam located upstream is a Corps
flood control reservoir and for the purpose of this study this
reservoir will be empty when a flood of full PMF or 1/2 PMF
magnitude hits this site. Therefore, though the Willimantic
Reservoir Dam spillway capacity would be exceeded by PMF but
1/2 PMF of 14,000 CFS can be passed without overtopping with
empty Mansfield Hollow in place. It is highly impractical to
lengthen the existing spillway as it spans the entire river
width now. The maximum outflow capacity of the spillway in a
stillwater condition without overtopping of the dam is 38,125
CFS which although represents 36 percent of the test flood
overflow discharge but yvet is more than sufficient to pass 1/2
PMF of 14,000 CFS. The discharges of various magnitudes and
frequencies (approximate only) are listed in the preceding
Table. The spillway, tailwater and outlet rating curves are
illustrated in Appendix D.

At the spillway crest elevation of 181.27, the capacity of the
outlet structure is 360 CFS. It will require 17 hours to lower
the reservoir level the first foot assuming the pond surface
area is 115 acres.

Overtopping of the dam by inflow from the "test flood" cannot
be prevented even if the water elevation in the reservoir is

15
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lowered several feet below the spillway crest elevation prior
to a storm of full PMF magnitude. Therefore, lowering of the
pond water elevation to counteract overtopping is not consi-
dered a viable solution due to insignificant storzge in the
Pond.

Dam Failure Analysis. Assuming the reservoir is full to the
top of dam, the calculated dam failure discharge of 50,300 CFS
will produce an approximate water surface elevation of 179.0
immediately downstream from the dam. This flow will raise the
water surface over the estimated depth just prior to failure of
the dam when the discharge is 38,125 CFS by 2.5 ft. Normal
uniform flow, using Manning's formula, will occur approximately
17,000 feet downstream from the dam with a depth of flow equal
to 18.8 feet. For this distamce of 17,000 feet, the depth of
flow will decrease from 20.0 feet to 18.8 feet. This failure
discharge will damage approximately five homes, three commer-
cial properties, U.S. Route 6, Conrail R.R., the Willimantic
water system, utilities (those adjacent to the roadways) and
considerable downstream flooding. Water surface elevations due
to failure of the dam are computed and are in Appendix D.

16
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WILLIMANTIC RESERVOIR DAH

Discharge and Surcharge Data

FREQUENCY  ESTIMATED SURCHARGE. SURCHARGE MANSFIELD HOLLOW
IN NISCHARGE HEIGUT IN STORAGE  DAM STORAGE CONDITION
YEARS IN CFS FEET ELEVATION AT START OF EVENT REMARKS
10 2900 * 1.80 183.07 -
50 3000 * 1.90 183.17 -
100 4000 * 2.20 183.47 -
1/2 PHF
= Standard
Project 14000 4.40 185.67 Empty*
Flood 53000 10.30 191.57 Full to Spillway Crest
PHF =
TEST FLOOD 89000 14.70 195.97 Empty*
10600 16.60 197.87 Full to Spillway Crest
*These values are obtained from an attached letter in Appendix D dated 9/15/77 from
COE to USGS
NOTES:
1. S.P.F. and P.M.F. discharge data obtained from Thames River Basin
Regulation Manual,
2. Spillway crest elevation of Willimantic Reservoir Dam = 181.27
Top of dam elevation of Willimantic Reservoir Dam = 189.27
Drainage area of Willimantic Reservoir Dam = 167.0 sq. m.
3. Maximum capacity of spillway without overtopping the top of the dam elevation
( 189.27 ) is equal to 38125  CFs.
4. All discharges indicated are dependént upon the continved integrity of upstream
storage reservoirs.
5. Surcharge storage is allowed to overtop the dam when exceeding the spillway capacity.
6. Test flood = one PNF = 635 CSH = 106000 CFs

(D.A. = 167.0 square miles.)
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a.

b.

Visual Observations. The wvisual inspection did not disclose
any immediate stability problems.

Design and Construction Data. There is no design and construc~
tion data for evaluation of structural stability for this dam.

Operating Records. There are no operating records available
that could be used in a stability analysis of this structure.

Post~construction Changes. There is no recorded information on
post-construction changes that adversely affect the stability
of the dam.

Seismic Stability. The Willimantic Reservoir Dam is in Seismic
Zone 1 and hence need not be evaluated for seismic stability
according to the USCE Recommended Guidelines.

18



SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment.

7.

2

a.

Condition. The visual inspection indicated that the Willi-
mantic Reservoir Dam is in GOOD condition. The major concerns
regarding the long-term performance of this dam include:

1. Spalling of the concrete on the downstream face of the
spillway.

2. Inoperability of the low-level outlets on the spillway.

3. In addition, a minor concern was the deposition of trees
and brush in the downstream channel.

Adequacy of Information. The lack of in-depth engineering data
did not allow for a definitive review. Therefore, the adequacy
of this dam could not be assessed from the standpoint of re-
viewing design and construction data; but is based primarily on
the visual inspection, past performance history and sound
engineering judgment.

Urgency. The recommendations and remedial measures described
below should be implemented by the Qwner within two years after
receipt of this Phase I Inspection Report.

Need For Additional Investigation. No data was recovered for
this inspection that indicates that formal engineering analyses
were ever performed for this dam. The visual inspection and
operational history indicate that attention should be given to
the collection of ‘current data in order that the recommenda-
tions listed below may be implemented.

Recommendations. The Owner should engage the services of an engi-

neer experienced in the design of dams to accomplish the following:

1.

The spillway discharge capacity is considered adequate for
passing 1/2 PMF with empty Mansfield Hollow Dam Reservoir in
position. As spillway spans the entire river, further exten-
sion of spillway is considered impractical. However, addi-
tional steps need to be investigated to pass full PMF.

Evaluate the condition of the spillway surfaces and develop a
program for their rehabilitation.

19
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Develop a program for determining the source of and monitoring
the seepage observed along the downstream toe of the spillway.
Monitoring should provide 2 method to determine whether sub-
stantial changes in the volume or size of suspect areas occurs.
Substantial changes in flow not related to changes in reservoir
level should be considered as indications of a c¢ritical condi-
tion.

Develop a program to rehabilitate the low level outlets on the
spillway to provide a means to draw down the reservoir level
for maintenance or emergencies. Rehabilitation should include
installing a 1ift mechanism which is easily accessible to
maintenance personnel.

A topographic survey of the dam and its appurtenances should be
made that will result in accurate drawings of the existing
conditions to be used in a program of rehabilitation of the
dam.

7.3 Remedial Measures.

Operating and Maintenance Procedure.

1. Develop a system for the recording of data with regard to
items such as water levels, discharges, to assist those
responsible for the monitoring and operation of the struc-
ture.

2, Implement a program to clear the discharge channel of
vegetation in order to increase the efficiency of the
outlet and removal of brush and trees piled downstream of
the left section of spillway.

3. Continue the technical inspections of this facility on
bi~annual basis.

4. Develop and post an emergency action plan including a
warning system in order to prevent or minimize the impact
of dam failure. It should include the expedient action to
be taken, authorities to be contacted, and locations of
emergency equipment and materials.

5. Repair all spalled concrete.

7.4 Alternatives. (Not applicable)

20



} VISUAL INSPECTION CHECK LIST
' PARTY ORGANIZATION

] PROJECT Willimantic Reservoir Dam DATE  April 17, 1979

TIME 1:15 P.M,.

weATHER  Overcast, 509

W.S.ELEV. u.s. D.S.
E PARTY
I A. Reed CEM 6
' E 2. R. Brown CEM 7
( 3. S._ Khanna CEM 8.
4. R. Murdock GEI o,
PROJECT FEATURE INSPECTED BY REMARKS

'L

4 F 5. D. Shields GEI ' 0.
L
[

A-1
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PERICDIC INSPECTION CHECK LIST

PROJECT WILLIMANTIC RESERVOIR DAM  DATE April 17, 1979
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE
AREA EVALUATED CONDITION
Note: Dam is concrete or concrete

DAM _EMBANKMENT

Crest Elevation
Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks
Pavement Condition
Movement or Settlement of Crest
Lateral Movement
Vertical Alignment
~ Horizontal Alignment

Condition at Abutment and at Concrete
‘Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes —

Sloughing or Erosion of Slopes or
Abutments '

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toe

Unusual Embankment or Downsﬁream
Seepage

Piping or Boils

masonry gravity structure with full
crest spillway
189.27

181.27
Unknown

None observed
N/A
None observed
None observed
Good
Good

Good

None observed
N/A

Minor erosion at left abutment.

N/A

“Nonz observed

Pool of water at DS toe of left spili-
way section (possible seepage)

None observed

Foundation Drainage Features Not known
Toe Drains Not known
Instrumentation Sv:tem Not known
Vegetation N/A

A-2
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PERIODIC INSPECTION CHECK LIST

PROJECT  _Willimantic Reservoir DATE April 17. 1979
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE

"AREA EVALUATED - CONDITION

QUTLET WORKS

The outlet works consists of a Tow-
level outlet through the spillway.

The outlet and gate 1ift mechanism

were under water at the time of
inspection and are inoperable. The
approach and discharge channels are
natural channels. Water can also be
wasted through a vertical turbine pump
located in the pumping station at the
right abutment. The approach channel
for the turbine pump intake has stone
masonry training walls with a gunite
facing. Some of the gunite facing has
spalled  off. The tailrace is separated
from the main discharge channel by a
stone masonry wall, which appeared to
be in good condition. - '




PERIODIC INSPECTION CHECK LIST

PROJECT WILLIMANTIC RESERVOIR DAM  DATE April 17, 1979
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE

- Rt

LR Y

AREA EVALUATED

CONDITION

QUTLET WORKS - SPILLWAY WEIR, APPROACH}

AND DISCHARGE CHANNELS

a. Approach Channel
General Condition

Loose Rock Overhanging Channel

Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
. Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes |
c. Discharge Channel
General Condition
Loose Rock Overhanging Channel
~‘Trees Overhanging Channel

Floor of Channel

Other Obstructions

'} Good

Natural channel
Not observable
None '

None

Not observable

Concrete spillway crest and training
wall, stone masonry right training wall.
Fair

None observed
Yes

None observed

None observed

None

None
None

Right side - not visible, under water
Left side - natural ground, fair
condition.

Brush and small trees piled in left
side of channel.
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Appendix B~l

Operating and Maintenance Records lLocation

Victeor J. Galgowski, Dam Safety Engineer
Department of Environmental Protection
State Office Building

165 Capitol Avenue

Hartford, Connecticut - 06115

Mr. Homer Roy, Superintendent of Water Works

P. O. Box 257 _
Willimantic, Connecticut 06226
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APPENDIX B=2 -

NO COPIES OF PAST INSPECTION REPORTS OR

CORRESPONDENCE AVAILABLE -



APPENDIX B-3
RECORD DRAWINGS AND SKETCHES
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C-3 Pumping Station and Tailrace.

C-4 End of Pumping Station Tailrace and Nachaug River
Downstream.
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C-5 Spalled Concrete Face of Overflow SPillv}ay.




APPENDIX D ,
EYDROLOGIC AND EYDRAULIC CCMPUTATIONS
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HILLIMANTIC RESERVOIR DAH
DRAINAGE BASIN
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USGS Quadrangle Sheets:
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i A. Size Classification Willimantic Reservoir Dam

Height of dam = 29.0 ft.; hence _ Smal]
j Storage capacity at top of dam (elev.]89.27) = 1670 AC-FT.; hence Intermediat:
Adopted size cla.ssifica.tion Intermediate

————

B.1i) Bazard Potential

6} E —Jhis dam is located just upstveam of City of Willimantic,
f: , nd i source to the City. |

,:, c Failuyre af the dam will cause appraciable-damage—

'; to Route 6 and will ggxgrgglg_ﬁffég;_;hg_uarpp Supply ‘System
{ E ii) Impact of Failure of Dam at Maximm Pool (Teop of Dam)

It is estimated from the rule of "thumb" failure hydrograph, that the follow-
ing adverse impacts are a possibility by the failure of this dam.

o lives can be lest.

) Loss of life '

R B} Loss of homes Yes ; . 0 to 5  homes can be lost.

, ¢) Lloss of buildings __ Yes ; 0 to _3 _ buildings can be lost.
: d) - lLess of highways or roads Yes Rt. 6 roads can be damaged.
a) Loss of bridges Yesg H to 3 bridges can be lost

{ 7 _MWater supply and other Ut111t1es

can be disrupted.
Tha failurs profile can affect a distance o£17000 feet from the dam. For
water surface elavation, see next page in’ Appendix D. )

C. Adopted classif:.cata_.lgns

E: £)  Miscellaneous Yec

- ERZARD SIZE TEST FLOOD RANGE

: L High Intermediate | Full PMF

% .?‘ Adopted Test Flood = Full PME = 635 ' csn
: - _ 106,000 _ crs

D. Qvertopning Potential

: E Drainage Area ' - 167.0 sg. miles
- Spillway crest elevation = 181,27 182,47 NGVD
E Top of Dam Elevation = 189.27 HGVD
ﬁ ' Maximum spillway discharge :
) Capacity without overtopping of dam = 38125 CTs
L "east flood” inflow discharge - tTeUOU CITE
5 : "ast floed" outflow discharge = 106000 - CFS
E % of "test £flood” overflow carried '
3 F by spillway without overtopping = 36%

i "eest flood" outflow discharge portion :
' whitch overflows over the dam = 67875

% of test “lcod which overflows over the dam = - 64%

t
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kstimating Haximum Probable bischarges - Inflow and Ontflow Values bate of Inspection: 4[- !_7__/ 79

name of nam Willimantic Reservoir Dam ; location of pam Willimantic , Town Willimantic

16.70 Bq. miles of dralnaqe area

Watcrshed Characterization _Moderately hilly with storages and Sﬂamps_upsireaan 18 swampy or occupled by storage

reservolrs
Adopted "test" flood = one PMF = ~_ CSM = CPs; __ Re = Effective Rainfall = 19.0 inches
D.A. = Drainage Area (Gross) = 167.0 Square Mlles; Basin Slope =0) 11.04,.02 hence; _moderate

S.A. = Surface Area of Reservoir = 0.18 Square Miles; 7Time of Concentration 15 - 20 hours.

. Shape and Type of Spillway = _overflow, curved ogee, vertical fill. sharp crest,

B = Width of spillway = _490.0 - feet; C = Coefficient of bischarge = (3.87-Friction) = 3,80

*

Maximum Capacity of Spillway Without Overtopping = 38125 CFS = 36 * of test flood

Top of Dam Elevation = 189,27 y Splllway Crest Elevation = 18],27 for 270.0 ft. and 182 .47 for

. . additional 220G . feet.
Overflow portion of Length of Dam = 4390 ft, 3 C = Coefficient of discharge for Dam = 3,80 . !

Outflow Characteristics | outflow Characteristics

Hame | Test Flood Inflow Outflovw Characteristicsﬂ
of Op CharacLeristics§First Approximation Second Approximation T™hird Approximation (hdopted)
in feetlin in. BCFS ip ft.[|in inm, in in.]in ft. JCFS in in. | in ft.|CFS

1 2 3 4 5 { [3 ? 8 9 10 11 12 13 14
il = ] #1th Mansfi o110
2 BPMF 83000 § These §1schar s are]the peak rate off discharlges 0.20 14.7 ‘}:'BHUU ————— mpty
<~ §=6354106000f at Mangfield Hpilow pam . j , :
25 lfc ed 1.25 fniles upsi:Tream., 0.215 |16.6 }LOGOOO—----FUH
— & and adppted a outfﬂow discllarges atlithe dam|site.
o &E‘ =3174 53000 n " W " I M 1 07 . 14000 ---Empty
= 28 . 0.133 | 10.30 | 53000---n-py11}
0, = Dischafge; k= Surcharge helghl; 8 = Btorage in inches NoLE Outflow discharge values are computedsd

as per COE guidclines.
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"Rule of Thumbk Guidance for Estimating
Downstream Dam Failure Discharge”

BASIC DATA
Name of dam Willimantic Reservoir Dam Name of town Willimantic
Drainage area = 167 sg. mi., Top of dam 189 .27 WGYT

Spillway type = Overflow, uncontrolled, ogee Crest of spillway 1871.27 -182,47%GvVD

Surfacs area at crest elevation = 0.18 Sq. M.
Raservoir hottem near dam = 160.0 NGVD
Rssumed side slopes of embankments ' 2:1
Depth of reservoir at dam site 29.0 =Yy = : . 29 N £i,
Mid-height elevat.io:; of dam = _ 174.77 NGVT
Length of dam at crmst = 491.3 feet
Length of dam at mid-height = 433 feet
28% of dam length at mid-height = w,= . 123 feet
Step 1l:
Elevation (NGVD) ~ Estimated Storage in AC-ET

181.27 | 750 Crest elevati

183. 27 580 3 evation

185.27 ' 1220

187.27 1550

189.27 1670 To

191.27 : 1900 _ P of Dam_

195.27 2130

197.87 2360 Test Flood elevation
Step 2: ‘ : "

= 8 3
%1 T " VS Y°' 2. spillway discharge.
Failure Discharge = - 50311 CFs
NOTE: Failure of dam is assumed to be instantanecus when ool reaches fop of dam
I aar'1lt:ih1‘rs.e also asstmed to be partial width and full depth failure.
. Location of failure is on lower spillway portion.
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Willimantic Reservoir Dam ' )

Dam Failure Analysis

1. Failure discharge with pool at top of dam {elev. 89,27 = 50311 - CFS
2, Depth of water in reservoir at time of failure = - ,29.0 £t.
3. Maximum depth of flow dowmstream of dam )

at time of failure } = 20 ft,
4. Water surface elevation just downstream)

of dam at time of failure : ) = 179.0 NGVD

The failure discharge of 50311 | CFs will enter Natchang River and flow down-
stream _ 17000 feet until the brook __crosses Route 6 . There is Qigni-
ficant valley storage in this 17000 feet 'length of brook to reduce the

discharge'substantially. Also due to roughness characteristics, obstructions and

frictional losses, it is very likely that the unsteady dam fallure flow will dissipate

its wave and kinetic energy and thus convert to steady and uniform flow cbeying
Manning's formulae 17000 feet downstream. The f£ailure profile will have the

foliowing hvdraulic characteristics:

DISTANCE FROM THE DAM WATER SURFACE ELEVATION NGVD REMARKS
0+ 00 189.27 Upstream of dam
0+ 00 . 179.00 Dovnstream of dam
10 + 00 177.00
20 + Q0 ' 175.00
30 + 00 174.00
40 + 00 . 173.00
50 + 00 172.00
70 + oo 171.00
90 4+ o0 170.00
110+ o0 169.00
130 + 00 168.00
[E1VRY 167.00
170 + 0o 166.00 .
Beyond 17000 feet and until the brook joins Shetucket River , the
failure discharge will flow in the below given channel characteristics:
0= 45000 CFS; S = 0.007 +
n = 0-05 + ; b= l@ries 3 d = 18,80 feet

Side slopes = 1V or 2H.
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{ Willimantic Reservoir Dam

COMPUTATIONS FOR
SPILIWAY RATING CURVE AND
CUTLET RATING CURVE COMPUTATYIONS

[l -

269.9 @ E1.= ]gii Ft.
Spillway wideth = 221.4 @ El.= - ; '"spillway crest elevation = £8'I 27 wevT
| 491.3 feet: Top of dam elevation = gz.47 NETT
3.80

i)

Zlevation (£t.) NGVD

SPILLWAY RATING CURVE COMPUTATICNS

Spillway Discharge {CTS)

Remaxrks

181.27 0 Spf11way crest for 200 ft. lon
. long
182.00 513 Spill t
18247 1348 pillway crast for 200 ft. iong
. 184.00 6218
186.00 16130
188.00 28847
189.27 38125 Top of Dam
[ 180.00 44000 P
ii) OUTLET RATING CURVE COMPUTATIONS
f Elevation {(ft.) NGVD Discharge {(CFS) Remarks
189.27 425 - Top of Dam
' 187.27 410 -
E 185.27 394
183.27 377
181.27 360 Spillway crest
E; 179.27 342
175.27 302
171.27 256
. 166.27 184
162,27 80
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IN FEET

ELEVATION

N

R o o ETREE S

4 ¥

Ll

I

I I |

204

200

TEST FLOOD EL. |97.'97/

e

”

196

7

-

7

-

192

188

DAM EL. 189.27

84

SPILLWAY

CREST EL. l8r2r

20

40

- 60
DISCHARGE

80
IN 1000 C.ES.

- 100

120

140
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IN FEET (NGV.D.)

ELEVATION

190

185

180

175

170

165

160

A b R

A N
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(. S g o

mmmmmw—ﬂmmmmﬂr”

~~ . K i

T H
TOP OF DAM EL. 189.27—

SPILLWAY CREST

EL.

181.27

OUTLET

INVERT EL. 1600

100

200

300

DISCHARGE IN _C.F.S.

400
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180 |
DAM FAILURE DISCHARGE = 45000 c.r=.s..__.:_‘_.5__,D
MAX. SPILLWAY DISCHARGE =38125 CFS. —
0
> /
©
E .
]._
w 170
E NOTE: TAILWATER DISCHARGE RATING
= CURVE 1S BASED ON US.GS. MAP
g 1"z2000". NO ACTUAL FIELD SURVEY
E / : WAS CONDUCTED
s |/
w .
i |
w
160 -
— — —— BED ELEVATION 159.0 (EST.}

6000 12000 18000 24000 30000 36000 42000 48000
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Mr. Finegan/1dt/630

NEDED=-Y , 15 Saptember 1977

Mr. David MeCartnary

District Chief

U,5. Geclogical Survey

Water Regources Division

135 High Street, Room 235
Rartford, Connecticut 06103

Dear Mr. McCartnary:

This 13 in response to recent telephons requast by Mr, Willizms Kaerhle
of your staff concerning discharges from Manafisld Hollow Laks for
various recurrance intervals, It is understoed the information will
ba used in & RUD insurance study for the Natcluug River {n Willimantic,
Connecticut,

As you are aware, each reservoir is designed to store a volune of rTun~
off from its upstreanm vatershed, not to impound a selected peak dis-
charge flood. During fload periods, runoff {s temporarily stored in

the reservoirs, and controlled discharges are made through the outlet
works (concrete conduits at the botzom of the dams), Controlled re-
leases through the outlet works ars influenced by & number of hydrologic
factors - downstreanm river conditions, channel capagities, traval times
to dovnstrean commumnitiss, presentc westher and predicted rl:l.nhll. mov -
covar and snowvmelt.

However, once the watar leval in a rvaservoir risas abeve the spillvay
erast, uncontrolled spilivay discharge ocours. Eydrologiec studiss per-
formed during the design phase of aith project indicates our reservoirs
will £111 te spilliwvay crest elevatiza with a resurrsnce interval varye
ing fxom 313 to 30 years, depending :pon tha smount of flocod coutrol
storage in sach raserveir and the hydrologic characteristics of each
watsrshed,

Once & rasexrvoir is completely fiiled, the smount of water discharging
over the spillwvay is ralated to umul factore - rvessrvoir inflow,
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R RL 15 September 1977
Ar, NDavid »cfartnary '

lenpth of spillway, height of water above spillwav and purcharge
storage, Ve have not made any frequency studies to determine the exact
water lavels above splllwavy crest in Mansfield Hollow Lake nor have ve
determined the amount of controlled releases which would be discharged
through the concrete conduits during such rare events, lowever, in an
attempt to provide information for your consideration, the following
tabulation has been praepared, Tha nondameging channel gapacity is used
by the Corps for normal flood regulation purposas,

Recurrence Estimated -
Interval Discharpge
years) - (cfa)

10 2,900
50 3,000
100° 4,000
Standard Project Flood 14,000
Hondamaging Channel Capacity 2,900

The standard project flood is a synthetic flood developed by the Corps

for demonstration purposas. Altliough a spacific frequency has not been
assigned, it can be considered in the rangs of a 3500-year event for in-

SUTAnNce purposes,

Sinceraly yours,

JOR 3, FRYAR
chigt. Bpgineering Division

ey _jurng

r. Finegan
Flood Plain Mgme.
Engrg Div Files

tih, e



Az

[

. ?‘ﬁ?!’ ERCEN

kit

N

R

R fathar (b

bokna]ah

ey —————— ——

MANSFIELD HOLIOW DAM QPERATIONS
(Effects and Flood Damages Downstream)

Note: Reproduced f£rom Thames River Flood
Control Project.~ Mansfield Hollow Dam -
Natchaug River, Connecticut, by U.S.
.Army Corps of Engineers.

Te Opera icm of "c‘me sutlets, = a. Relation 't:: T=reserveir

c::—'orehe-s ive Pla... "'or Flcod Centrol in +he Thanes R:.ver Bas:.n. = The

l.ans*‘ielri Hollow Pese'voir "rill ult..me.'l:el" be: o'"ers.ted. 23 an integral

part cf the T-rese-voi. Comgrehensive Flen “or Flood Comirel in the ';haneé
Biver Basi_. to effect a maxizmm reductiaw of flood damages iz the "‘he.nes
River Basin es & vrhole. ‘.All‘aeven rasgrvcirs will be effective in modify-
ing ‘the fiecw of ""he She‘hucket River from ?\Tofrriéh, Conn., to ‘thle mouth of
the Quinebauz River; a d:‘.stanqe of 3 miles, BDetween the mouth of the
Quinebaug River ard "!'.llins.nt“ ¢; c=m., a distence of 15 miles, the f’o"r
of the s,he,tuckgt n_iver @11:_,1_:?_ modified by three reservoirs, -of which
'liian'slfield:I-Iallc:r:r is the largest. Aleng the Fatchaug River, which enters
the .Sheh:fcket River a.f ?Iii],imanti ¢, backwater from the Shetucket River

affects strenm flow ‘fo':'-‘ about a mile upstream. . sbove this reack for a

distarce of about L miles to the dam site the Memsfield Zollow Reservoir

w71l sontrol the flow of the Tatchm mug Riwver. Flate Yo. 35 shows the

-Lf'.a-
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reduction in discharge and stsge thot weuld result from the Comprehensive
Plen with respect to the three maxime: floods of record. Flate o. 36

showrs the same data or a profile for the two Largest floods.

Ed

be. hennel cevacitiss. - Four damage resches below the lens-

.

f‘leld Hollew Reservoir were studies to determine which was eritieal with

respect to discharge from the reservoir,. 'Ihev were Heo. 13a, the Hatchaug
River frem the dam site to the U, S. G. S. gaging station on this river
near Willimentic; Ko, 12b, the Batchaup River Zrom the :s:;ging station %o
the juncticn of the If.tcnauw and Willimantic Rivers; No. iy, the Shetuclket
River from.its source at "cne Junetion of the 2?&‘:c.‘1aug-e.'nd 7illimantic
Rivers to the mouth of the Quinebaug River and Wo. 15, tﬁe She-i:uc!.:-et River

frem the no .r. cf the Quinebaug %o tidﬂn"e.‘;er et Forwich, Comn. The third

‘resegh, viz., tie Shﬂ"cuc.’e" from Willimamtice to the mouth of the Cuinetaug

is the critical reach that limits the r "ce at which water can be discharged
fram the La.ns*‘:.eld Eolleow Dam w1+h0°...t co-.vr:.au*':...g to demagzing stages
dowmstream. This is demonstrated in the followlng discussicn.

The paximm s-t:a.g,e that cen ocecur without f£lood damage in the

. Natcheug River betvree.n the Mansfield Hollow Dam Site aad ‘the U. S. G. S.

geging shation is 6 feet below the Septermber 1938 flood crest as deter-
mined from stage damag® surveys. .'-l"he ecorresponding river cﬁpaci'ty i:s
5,300 ¢.f.s. and this can be increased o 9,200 c.fus. at & stace 2 feet
higher with only $1,700 d'amage. 'The smaller discherge correspends to labout
31.L cu. ft. per second per sque;re mile.

The maximm stage without de.:1~c-e in the N-.,chauﬂ below uhe
U. S. G. S. gaging station is 12 feet “elow tie crest of the September.

1938 flocd. Flood stsrpes in this reach are contrelled by baciowater fron
- ) < ; .

- ko -
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the Shetuclet Riwer, A stage 12 feet belew the Se;te:bér i955 crest at

the U. S, %. 3, gazing station on the Shetucket River belaow Willimentic

will pass about 38. cubic¢ feet per secord cer sguare nmile which means that
ahout 6,000 c.f,s. can be diéqhargedlgron‘the ;ansfiéid Holler Reservoir
without causing damage along the lower Yatchaug.

In the criticél damz.ze reach, which is the Shetucdiet Riwer from
Tillimantic to the mouth of the Quinebavg River, Jdamages start at a flood
stage 17 feet below the crest of the September 1978 flood. At this stage
the diséhargs.p;st the T. S. G..S. éaging station, which has a dreinage
ares of LOl square miles, is 6,500 cubic feet per'aecond cr 18.2 cubic

feet per secdnd-per squaré-mile. -This'means tliat not more than 2,600

cefes. can be discherged from the Mansfield Hollow Reserveir without cone

‘ triﬁuting to dameging stages in this reach cf fhe’Shethckst River. During

major floods i% +ill be nécessgry to exceed. this rate of discharge from
the Mansfield Eolléw Rgservuir.' Tq'handle 2 Ploed of the size of tﬁat of
Septémber 1528 wiil require a river stage approximately i feet above the
maximum no-damage stage or*lE'feet.belcw tﬁe uncontrolled crest of this
flood. AT this‘stage.the'fiver 7ill discharge. 13,000 c.f.s, at the U. S.
G. S. gaging statioh_or'SE.S_c:f.s. per.sduafe mile. The correspending
discharge from the Tlansfield Hollow Reserveir would be about 5,200 cifase
and damages resulting would:aot éxceed $10,000. 6ne building of thks .
Baltie Cotbton 1ills at Sprague and 8 dwellings at Taftville would be
flacded zxnd pino: railread damage would ocour at Séotland;

: The Shetuckst River otetwresn the mnﬁth ﬁf the Quinsbdug River and
éhe City of Morwich has a capacity without damages under present corditions
of 25,000 ¢cef.s. or 20 c.fes, Per sguere mile. The ccrrésponding stage

4
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is 1% fzet belor the cres:t of the flond of Sepiarder 173

[ )

o Oompletion of «

the authorized channel improvement at Form-ich will innrease the no-damage

caracity of the river at the same stame to 32,000 z.f.s. cr aparcenimately
2% c.f.s. per square mile, ZSorresponiing eischarrye from the lansfisld
Hollow Reservoir is about L,100 col.s. \

c. Orerstion of outlet pates ard use ol sSerace. - Tor all

normel flew of the Natchaug Tiver and for all minor flcods that will zot
cavse discherge greater than 2,600 c.f.s. the outlet gates should remain
fully open. TFor greater floods the reservoir should be operated so as to

secure the greatesi possible benefit at downstream damege centers. To

obtain this objective the methed of coperation will wvary with the megnitude

of the flood and the distributior of storm rainfsll cn the Thames River
Basin., During any flood period operaticm of the outlet gates should be

governed, &s the storm presresses, by revorts of rainfall et selected

stations in and around the Thames River Basia and by reports of river

stages at downstream damepge centers. .
As indicated in the foregoing statsment on chamnel capecities

the Shetuciet River bewreen TTillimantic and the nouth ¢f the Quinebsug

2 rem AR at L a im a

River has the lowest chezmnel capacity por square mile of. anr reaca af-

fected by the lansfield Eollow Reservoir. Comscquently, the Lansfield

' Holloew Reservoir will be operated pr{marily,-in coniunction with the

proposed Andover and Sonth Cotentry kescrwveirs, to effect a meximum re-

ducticn ¢f flocd peelrs in this reach. Stapre control within this reach

is governed largely by a series of four dams ot Seotlend Station, Balkic, -

Cecwn and Taftville, the last being within a mile of the mouth of %hae
s g
uinebaugs River and havine 2 drairasze arenc of 508 souare miles, .Fithout
g \-3_ . = e '
. . _

=5l =
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lowerirg or lenethening these dems little can te donz fo lower the dam-

-age stnges or to increase the clhennsl ecapacity in this section of the

river.

Frem the foregoins description of conditions it is ¢bvious that
2o £ixed scliedule df.gaﬁe operation can be estoblished for ﬁll.flcods.
In the early rart oﬁ_gny.flocd Teried wéter suould be.permi ted %o paés

through the outlet at the moximum rete possitle without contributing to

-darnping stages downstream. As soon as it becomes apparent from reservoir

-

inflov and from rainfall and river stage reports that this rate must ke

exceéded-cperaﬁicn of the gates must be directed toward controlling the

- outlet disbha?ge so that it will meke the least possiblé contribution to

the danaging flood stage. This involves plnnﬁing to use all of the stor-
age space prcvided by the reservoir but aveiding uncontrolled discharge

sver the spillway. It also involves werying the rete of discharge so that

. wrater is relecsed at s minimum rate or not at all when the uncontrolled

portion of the drainage area is contrituting at meximun rate and per-
mitting higher rates of dischargme at other times when nc inerease in

damages will result.

*

4. Adequacy of ocutlets. - To test the cdecuacy of he out-
lots and demonsirate the'méthodfof operation'cutlined'abcva the tro mox-
imem floods of recérd,'viz.; March 1936 and September 1958; have been
'rbuted'throﬁgh the initially empty reservoir under siruloted operating
conditicns. The;results-are shown on Plates Md. 31 and No, 32. In the
cese of the Ssptember 1938 .flood the outlet discharge is also shovm with
the gaées orened sufficientlv for the reserveir to act as o retarding

9sin, aznd for +the ﬁaféh 1935 floecd the mutlet discharge is shown for two
éates fully epen for éhe entire flocd period.
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To simulate operatin:_z_ con@itions in pr-eparing these diagrams
rainfal} records in the Thames River 2asin and the stream gaging record
fer the Shetucicet‘oaiver near Tiliimantic were studied as they might be
received durin'g; the pi‘ogress of a storm. 'Por example a3t 3 F.i., on
Seotember 19, 1938 discharge at the gaging station in the Shetucket was
5,’i2b cef.s.. end increasing at the rate of 300 c.f.s. per hour which in-
dicated that the maximum no-damage stage would be reached in L hours or
less., To avoid exceeding this stage and compensate for flow=time from
the Mansfield Hollow Dam it was ‘a.ssﬁme_d that closing of the g.a:tes vrould

start at 3 P.M. and proceed gradually so es to hold the discharge at

2,600 c.f.s. uwntil 9 P.M. con Sertember 20, At this time the reinfall

records indicated that heavy rein had beer feiling for L hours. Antici-

pating e peak es the result of this rain closing of the gates was assumed

to be accelerated so that they were entirels clesed by 9 A.l. o the 2ist.

At this time the rainfall reports showed that the heavy rainfall had

- ceaged U hours. earlier and’ the gates were accordingly assumed as gradually

being opéned for the next 12 hours or until ¢ P.M-'_ on the 21st at which ..

time they were discharging L,1h0 ol s, ‘Discharge wag assumed as held at
this rete umtil about 3 A.M. on the 25rd wher it was gradually recduced

over the mext 16 hours £o 2,400 c.f.s. where it was held until the rate

of inflow dropped belevw this rate. In seiecting the maximum discharge

of 1,140 c.f.s. it was assumed that by 9 P.M, on the Zist the reservoir

inflar hydrograph could have been aprroximated from rainfazll and reservoir

operation records with sufficient acecuracy to determine that a discherge

of 44,10 c.f.s. for ebeut 30 hours would be necessary to avoid flow over

the spillway..
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The oper£tion oregram for the iarch 1936 flccd was developed
by the samé method as feor the Septemﬁé; 1338 flood. thougn higher rates
of discharée in the eafly séaggs of both cf these floods weuld heve re-
duced the ultimste maximum rates of &ischa;ge, o justify these higher

early rates wonld have required foresight that a major flood was to fol-

low. -Lacking this foresigh% there could be mo justification for <he

release of damaging discharge until rainfall recorcds indicated that a
mejor fleced was inevitallie. _

The spillway.designuflood has. also been fouted.th:pugh the
initielly empty reservoir with thg_butlet ga%eé fully open as showm on
Plate Nos 33..‘Because of the extreme imprcbability that this latter

lood will ever occur, -the results do not reprasent conditions to be ex-

.. pected in normal operation of the reservoir for flood control.

e. Time of emptying reservoir. - Under normal operating

comditions it will require 12-1/2 days to empty the reservoir, af after max-

Jimum pool elewation has been. reac%ed faor s floed. of the size of September

© 1938, - Similarly 12-1/2 days would be required for a flood like thet of

‘March 19%6. The dischargeqcurygs_gorrespending to both of these times

are shovm on Plates Ne, 32 and No. 31 respectively.
] LT .

..



APPENDIX E
. INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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E 'y H INVENTORY OF DAMS:-IN THE UNITED STATES
y ® 0] rG) @_® O ® ® ®’ ® @ ®
DENTITY) conG mn LATITUDE |LONGITUDE | REPORT DATE
STATE NUMBER DEVISION] STATE COUNTY, oucr [STATE, COUNTY “gigr NAME WORTH) | OVEST) | DAY | MO | YR
crl _soalxpo il crlog3ioRiftlggtlo2 lafg L TMANTIC RESERVDIR DAM atba,al7e11,7] 178av79 '
. ® @
T POPULAR NAME NAME OF IMPOUNOMENT
wILL IMANTIC RESERVOIR
® | ® ® [C] @
NEAREST OOWNSTREAM oisT
v REGION BASH| RIVER OR STREAM CITY— TOWN - VILLAGE Fncmgm POPULATION
- !
ny a7 ] WATERAUG KIVER wIlLIMANTIE 2 14000
® KB N TN M )
YEAR AL "a - IMPOUNDING CAPACITIES :
TYPE OF DAM COMPLETED PURPOSES u%'ﬁﬂ?r H %{f" S T P S T 01ST UwN FED R PRVIEED 3CS A VER/JDMIE
BGCIGR 18851 § 30 24 1620 750 INED N N N N 1TAPRTY
. @ .
REMARKS
La STONE MASONRY 4 CONCRETE
@ @ ®__® ® )] @ ® ® ® @& @ ® @G ® @ ®
0/s SPILLWAY pAnX ML, voLume POWER CAPACITY . NAVIGATION LOCKS
HAS! SRR [rved TETF] ~ WES M -l Wl a5 o i 2 S a2l
1 491 | u| w9y 18128 )
® @ ®
OWNER ENGINEERING BY CONSTRUCTION BY
CLEY OF AJLLIMANTIC UKKNOWN UNKNUWN
@ . ® ®
REGULATORY AGENCY
DESIGN CONSTRUCTION OPERATION MAINTENANCE
NunE NONE NOME DEPT ENY PADT
® ® ®
INSPECTION BY 'g:f‘mg"]“ﬂf AUTHORITY FOR INSPECTION
Cé MAGUIRE INnC 174FR79 | PL 92e387
. ®
REMARKS *
32«SPILLNAY IN Two SECTIONS WITH DIFFERENT CREST ELEVATICNS




